WE-525T Antenna Analyzer M anual and Specification

1.0 Description

This product is designed to speed and ease the testing anddliamtgnna systems.
Graphical displays of SWR, Return loss, Distance tdtfeand Cable Loss are
provided. Impedance parameters are displayed in numesicaaf and with a smith
chart.

Frequency ranges are selected through user defined presgtdpoally can be
directly set with centre frequency and span settings.

The velocity factor of the cable can be set through tgdsedifferent cable types, or
directly entered.

The design is based around stable synthesised signaéspancSWR bridge, and
analog and digital signal processing.

Care was taken in the design to ensure robust mecharnedhces.

The fine frequency resolution of 100 Hz (10 kHz span) allovedyais of systems
with a high Q, e.g. magnetic loop antenna.

Incident and reflected signals are down-converted tovdAo Phase and amplitude
information is extracted from these signals using digitgnal processing techniques.
From this information, all displayed measurements arneete

Measurement reference plane is adjustable. This megeglance can be measured at
the end of an intermediate coaxial cable directly.

The product may also be used as a fixed level signal source

The product is factory calibrated with open circuit, sleacuit and 50 ohm load
terminations. This enables three-term error correctioeritanced accuracy.

These correction coefficients are permanently storbdy are overwritten when the
product is re-calibrated.

The product is rechargeable and features auto power doweximise operational
time.



2.0 Specification

Electrical

Adjustable frequency range:

Centre frequency range:
Centre frequency accuracy:
Sweep widths:

Frequency Presets:

Sweep time:

Frequency Resolution
For SWR /Return Loss Plots:

Output level:

Harmonics:

Reflection measurement range:

Measurement resolution:

Directivity:

Source Match:

Marker functions:

Limit lines:

Complex Measurements:
Measurement range:

1.5 -520 MHz:

Port Extension:

1.5-520 MHz
+-30 PPM @ 25 deg C
10kHz to 200 MHz in 1,2,5 sequence and CW
Presetl: User defined
Preset2: User defined

approx. 1.8 second repetitive

101 points per sweep
-8dBm +- 2 dB
<-25dBc

Return Loss: 0 to 45 dB
SWR: 99t0 1.0

0.1dB

> 35dB (1.5 - 5.0 MHz)
> 45 dB (5.0 — 520 MHz)
(see Note 1)

>10dB

Normal, Marker to frequency of minimum BW
Marker to DTF.
SWR: None,3,2,1.5,1.2 and Adjustable

Return Loss: None,-6dB,-10dB,-14dB,-20dB and
Adjustable

Z=R+iX, C, L, |Z]}, p, Smith Chart

R<999, |X| <999, C< 999999pF, L< 999999nH,
|Z|<999,T| <1, -180 < < 180

99 metres max.



Distance to Fault: Five ranges to cover maximum dist@6en to
330m. (RG58 Cable)

Cable Loss: 0-20dB

Note 1: Except >30 dB at 157.05 MHz and 514 MHz

General

System Impedance: 50 ohm

Connector: N Female

Display: Graphical 64 x 128 LCD Monochrome backlit

Supply: Internal 2xAA 1300mAH NiMh

Battery life: 2.0 Hrs continuous operation

Charging: 3 hr fast charge with supplied PSU adapter.
Input: 90 — 264V AC Output: 5V, 1A
UK: 3 pin, Euro: 2 pin
Universal type supplied for North America,
Australia, etc

Auto power off; Switches off 5 minutes after last key pres

Mechanical

Size: 155mm x 96 mm x 30mm approx.

Weight: 280g approx.

Case: Black ABS plastic

Environmental

Operating temperature range: 0 — 50 degrees Celsius

Standards

CE Compliant (EN61010-1, EN61326-1, EN61326-2-1)

3.0 Operation I nstructions

Hold down PWR key for about four seconds until unit powsgx.sSelect required
measurement from the menu using the up/down keys and the E key

The product is turned off by momentarily pressing the PWR key



SWR

Navigate through the required options using arrow and E keyghentequired plot
of SWR versus frequency is displayed. The first opsao set the frequency range
either through user alterable start and stop frequenctés iAreset menu, or through
user alterable centre frequency and span frequencies adjhstable menu. On the
graphical plot, use the left/right keys to move the nralk@right. Press the down
key to move the marker to the frequency of minimum swr.

Limit lines can be set and Pass/Fail indicated. To dgtiweer off unit. Power on

whilst holding down the E key. This brings up the Utiitienu. Select Set Limit
and navigate through to set the desired limit value freishof preset values, or
user define. Then return to the main menu and exit.

Return L oss

Navigate through the required options until the required plIReturn Loss versus
frequency is displayed. The first option is to setfliequency range either through
user alterable start and stop frequencies in the Rreseat, or through user alterable
centre frequency and span frequencies in the adjustable @erbe graphical plot
use the left/right keys to move the marker left/righiess the down key to move the
marker to the frequency of minimum return loss.

Limit lines can be set and Pass/Fail indicated. To dgtiweer off unit. Power on
whilst holding down the E key. This brings up the Utifitenu. Select “Set Limit”
and navigate through to set the desired limit value freishof preset values, or
user define. Then return to the main menu and exit.

Distance to Fault

Navigate through the options, first selecting the véjoreictor of the cable from a list
of presets or custom define.

Select required distance option from the list of preSéie cable length should not
exceed the maximum distance specified for each option.

The DTF plot is generated from an Inverse Discrete Epiiansform of measured
complex frequency domain reflection data.

Discontinuities in impedance along the cable lengthskibw as vertical lines of
height proportional to the reflection at these disitmiities. The horizontal axis is
proportional to distance. The marker shows the actuardistto the discontinuity (or
fault).

Please note that a properly working antenna systenshallv a discontinuity at the
end of the cable due to reflections over the majorithefDTF frequency range. le an



antenna will be matched to the cable impedance for 8 sawion of the total DTF
measurement frequency range.

This will allow the length of the feeder cable to beasweed, even with the antenna
connected.

Cable L oss

Connect feeder cable with the antenna end open circ@itdde loss is displayed at
the marker frequency.

| mpedance M easur ement M ode

Navigate through the options, first selecting the véjoreictor for the interconnecting
cable from a list of presets or custom define.

Numerical

Impedance is measured at the marker frequencies set thighirequency span width
by usingthe «— — Kkeys.

If | z|> 999 then the parameters displayed are | Z|> 999 amdaiinitude and phase
of the reflection coefficient.
Otherwise, the parameters displayed are: Z=R+jXy#hge of L or C computed from

X, and the magnitude and phase of the reflection caexitic

The measurement plane can be altered by adjusting pardinetth the | and?
keys.

l.e. to measure the impedance at the end of a lengthesfat cable, with the cable
open circuited at the end, adjust D until a reflectioefficient phase of O degrees is
measured, then connect the load to be measured. (Elzpgé®f a vertical antenna)
D corresponds to the length of the cable (m).

Alternatively, if the cable length is known, entedDectly as the cable length.
Smith Chart

Impedance is measured at the marker frequency set withiretheency span width
by usingthe «— — Kkeys.

Impedance is displayed in the form R + j X

The measurement plane can be altered by adjusting pardbnetth the | and?
keys.



D corresponds to the length of the cable (m).

Data Averaging

To reduce the effects of noise, data averaging can begedplTo do this, go into the
Utilities menu and select Averaging. With this functiomed on, the letter A is
displayed in the bottom right of the relevant display

Averaging in this mode is applied to the marker data for SR&urn Loss, Cable
Loss and Impedance in numerical mode.

Calibration

With nothing connected to the RF port, the displayed Rébgmlevel should
typically be < +- 0.25dB. Also the measured reflectioafiicient phase should
typically be < +-5 degree.

If the displayed parameters are significantly gredtan this, then consider re-
calibration.

To do this power off the unit. Power on whilst holding ddwa E key. This brings up
the Utilities Menu. Enter the System menu. EnteRhé This is thet key, E key
and? key again pressed in quick succession. With nothing corthextee RF port,
select the Cal Option.

Connect short, open and load standards as directed.

Do not proceed through the calibration utility menu withibese terminations, or the
existing stored calibration data will be Ibst

Good quality N short and load terminations are adequatiforithe N socket can
simply be left open for the open circuit calibration.

The unit will then return to the Utilities menu. Sel&sit to return to normal
operation.

Battery Charqging

Use supplied 5V 1A regulated adapter only for charging. Moan#npressing the
PWR key during charging will display “ Battery Chargingghen the battery has
finished charging pressing the PWR key will show the usuaRR¥display instead.

The unit can not be operated with the charger connected.



Battery life is not guaranteed. If internal batteriesdhreplacing, then replace with
1300mAH NiMh AA. Replacing with higher capacity will caulsattery charging to
operate incorrectly.

Do not interrupt the charging supply during charging. This reaylt in overcharging
the battery, reducing battery life.

Only charge the battery when the ambient temperatinetvgeen 10 and 35 deg C
Do not charge the unit in a confined space or near nakeé.fla

Reset

Holding down the PWR key andkey together for 3 seconds restores the default
settings of the instrument. Calibration data is wmatl.

4.0 Limitations

This product, similar to most products of this type is spisicke to interference from
very strong RF signals. If this occurs, then try ofpegeat a different time.

Do not expose the product to water. Light splash resistan

5.0 Precautions

This product, similar to all products of this type, emitsva power radio frequency
signal.

When connected to an antenna, it may cause interferemegghbouring radio
communication systems. Connect for only as long asgsssary.

The user is responsible for the consequences of anyeir@ece caused.
The antenna port is ESD protected. However, excessite [stidd up on an antenna

may cause damage to the product when connected. As a ecdisicharge antenna
before connecting.

6.0 Servicing and Repairs

The product may be returned to Waterbeach ElectronickL&krvicing and repairs.

7.0 Warranty

The warranty covers defects in material and manufactnder normal use for one
year (excludes batteries).

I' Avoid touching internal electronic circuitry- Static sensitive!
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